Investigation of the lipophilic extract of the Indonesian sponge Strepsichordaia lendenfeldi afforded three new ceramides, given the names strepsiamides A-C (1-3). The compounds showed cytotoxic activities against L5187Y and Hela cell lines. All structures were unambiguously established by 1D and 2D NMR spectroscopic and mass (EI-, APCI-and GC-MS) spectrometric data.
The marine environment is a rich source of structurally unique natural products that are mainly accumulated in living organisms. Many of these compounds show pharmacological activities and are helpful for the invention and discovery of bioactive compounds [1] . The ceramides are considered as key compounds in the metabolism of sphingolipids [2] ; they have been proposed as a lipid secondary messenger in a variety of cellular functions, such as differentiation, apoptosis and cell function modulation [3] , and as intracellular mediators of some agents like γ-interferon, dexamethasone, tumor necrosis factor-α (TNF-α), interleukins-1β and vitamin D 3 [4] . Ceramides showed variable and promising biological activities, such as antihepatotoxic [5] , antitumor [6] , immunostimulant [6, 7] , and antifouling [8] , in addition to inhibitory activity against acetylcholinesterase [9] . In this paper we report the isolation of three new ceramides, named strepsiamide A, B and C (1) (2) (3) , from the n-hexane fraction of the sponge Strepsichordaia lendenfeldi collected from Indonesia in 1997. These compounds showed cytotoxic activities against L5178Y and Hela cell lines.
Compound 1 was isolated as a white amorphous powder. The 1 H NMR spectrum (Table 1) revealed the presence of an amide moiety, as reflected by an exchangeable proton signal at δ H 8.46 (1H, d, J = 8.5 Hz), a signal at δ C 173.4 in the 13 C NMR spectrum ( 6 .38 (1H, d, J = 5.0 Hz) and 6.07 (1H, d, J = 5.7 Hz), which were confirmed by the IR absorption peak at 3400 cm -1 . All the previous signals, in addition to the cluster of methylene groups at δ C 29.0-30.0 and δ H 1.25-1.42, a methyl group at δ C 14.4 and δ H 0.84 (3H, t, J = 6.6 Hz), and a methine group at δ C 53.8 and δ H 5.06 (1H, m) suggest the presence of a ceramide structure [10] . The APCI-MS showed a pseudo-molecular ion peak at m/z 682 [M+H] + , which in combination with 13 C, DEPT and HMQC data indicated a molecular formula of C 43 H 87 NO 4 , with one degree of unsaturation due to the carbonyl carbon of the amide group. Although the number of carbons of the alkyl chains remained unknown, a 2-amino-1,3,4-triol phytosphingosine derivative was established in the structure on the basis of 2D NMR spectroscopy, including 1 H-1 H COSY, HMQC and HMBC (Figure 1 ), where the observed 1 H-1 H COSY cross peaks between the H-2 proton at δ H 5.06 with protons at δ H 8.46, 4.46 and 4.37 for amide (NH), methylene (H-1) and methine (H-3), respectively. Other COSY correlations include the H-3 proton at δ H 4.37 with the H-4 proton at δ H 4.28, which further has a cross peak with the H-5 protons at δ H 2.22 and 1.95. The H-2´ protons at δ H 2.46 also showed a cross peak with H-3´ protons at δ H 1.78. The structure was confirmed by an HMBC experiment that showed cross peaks between NH and H-2 with the carbonyl carbon (C-1´) at δ C 173.4, in addition to other correlations ( Figure 1 and Table 1) . Methanolysis [8, 11] using HCl-MeOH determined the length of the base and the structure of the fatty acid. The fatty acid methyl ester [FAM] was extracted with n-hexane and subjected to GC-MS analysis, which afforded a molecular ion peak at m/z 368 [M] + , which on comparison with authentic fatty acid methyl esters identified an n-tricosanoic acid methyl ester (C 24 H 48 O 2 ). Accordingly, the molecular formula of the base had to be C 20 H 43 NO 3 + in the EI-MS spectrum. From the above mentioned data, compound 1 has n-tricosanoic acid and phytosphingosine with a terminal isopropyl moiety. The relative stereochemistry of 1 was determined to be D-erythro, as the naturally occurring phytosphingosine base [12] [13] [14] , while the absolute stereochemistry at C-2, C-3 and C-4 were determined (Tables 1,  2) were similar to those of 1, except for the presence of additional signals at δ H 4.62 (1H, dd, J = 3.5 and 7.9 Hz) and δ C 72.5 attributed to an oxygen bearing methine instead of a methylene. Moreover, the + that provided further evidence for the hydroxylated fatty acid residue. The 1 H NMR spectrum of the fatty acid methyl ester moiety showed a straight aliphatic chain, which was confirmed from the triplet primary methyl signal at δ H 0.85 (3H, t, J = 6.6 Hz) and the methylene clusters at δ H 1.25-1.35, which were identified as 2´-hydroxytricosanoic acid. The chemical shift value of the H-2´ and the [α] D value of the fatty acid methyl ester were in good agreement with those reported in the literature [17] [18] [19] and, therefore, compound 2 was assigned as (2S,3S,4R)-D-erythro-N-(2´R-hydroxytricosanoyl)-2-amino-18-methyl-isocosan-1,3,4-triol and named strepsiamide B.
Compound 3 was isolated as a white amorphous powder, the 
Cytotoxicity studies:
The cytotoxic effect of the isolated compounds was tested against L5178Y, PC12 and Hela cell lines (Table 3 ). It was found that strepsiamide A (1) and C (3) were active against L5178Y and Hela cell lines, while strepsiamide B (2) was active against L5178Y only. None of the compounds showed any activity against the PC12 cell line. Strepsiamide A gave 65% growth suppression against the L5178Y cell line at a concentration of 10 µg/mL and 21% at a concentration of 3 µg/mL; the ED 50 was calculated as 7.6 µg/mL. Strepsiamide C gave 68% growth suppression against the same cell line at a concentration 10 µg/mL. Strepsiamide B produced 9% growth suppression at a concentration of 10 µg/mL, with an ED 50 more than 10 µg/mL. Strepsiamide A gave 4% growth suppression against the Hela cell line at a concentration of 10 µg/mL and 3% at a concentration of 3 µg/mL, while strepsiamide B and C did not show any growth suppression.
Experimental
General: Optical rotations were measured on a Perkin-Elmer Model 341 LC Polarimeter. IR spectra were measured on a Schimadzu Infrared-400 spectrophotometer (Japan).
1 H and 13 C NMR spectra were recorded on a Bruker ARX 500 spectrometer. Mass spectra were obtained from a Thermofinningan LCQDECA mass spectrometer coupled with an Aligent 1100 HPLC system equipped with a photodiode array detector. GC-MS analysis was performed on a Hewelett-Packard 5890 series II gas chromatograph, coupled to a 5972 series mass selective detector. TLC was performed on aluminum sheets pre-coated with silica gel F 254 (Merck, Darmstadt, Germany). Column chromatography and vacuum liquid chromatography (VLC) were performed on silica gel 60 (0.040-0.063 mm, Merck, Darmstadt, Germany). 
Extraction and isolation:
The freeze-dried sponge (200 g) was extracted till exhaustion with methanol then with acetone. The crude total extract was partitioned between water and n-hexane, followed by ethyl acetate. The n-Hexane fraction (470 mg) was subjected to vacuum liquid chromatography (VLC) using n-hexane:ethyl acetate gradients to yield five fractions (I-V). Fraction II (94 mg) was chromatographed over silica gel column using n-hexane:ethyl acetate gradients to afford compound 3 (13 mg) and 1 (10 mg). Fraction IV (110 mg) was chromatographed over silica gel column using n-hexane:ethyl acetate gradients to afford compound 2 (15 mg conditions [20] . The cytotoxicity was evaluated by the [ 3 H] thymidine assay [21] .
